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and ethnic composition and limited English proficiency has sparked intense and ongoing debates over US immigration policy and the impact of immigrants in communities.
Anecdotal evidence suggests that some native parents believe immigrant students create negative externalities that impact their children. A growing literature has formally explored the influence of foreign-born students on native students' academic outcomes Uwaifo Oyelere 2012, 2014; Jensen and Rasmussen 2011; Geay et al. 2013; Ohinata and van Ours 2013) . In addition, others have examined the effect of different races or ethnicities on student achievement . Finally, other studies have looked at gender differences in peer effects (Angrist and Lang 2004; Legewie and DiPrete 2012) . These studies suggest negative peer effects of black peers on black students but not on white students ). The existing literature on the peer effects of black students motivates us to examine if another lower socioeconomic status minority group, Latin American (LA) students, has similar effects on other students.
One potential channel through which native children could be affected negatively by immigrant children is an externality from the limited English proficiency of immigrant children who are learning in the same classrooms as native children. Diette and Uwaifo Oyelere (2014) suggest small negative peer effects of limited English (LE) students on black students. 2 In this paper, we use 9 years of administrative data from North Carolina to extend the work of Diette and Uwaifo Oyelere (2014) in two important ways by jointly examining the peer effects of LE students and Latin American students on native students. 3 First, we shed light on whether the increase in immigrants from Latin America creates externalities on native students independent from the effect that comes from students with LE and if these effects differ by gender or race of native students. Second, we examine whether there is heterogeneity in these LE and LA peer effects based on a student's past academic performance.
Specifically, we investigate three important questions, in all cases looking separately at boys versus girls and black students versus white students. First, does the presence of LE students in a school affect the academic performance of native students? Second, would an increase in the share of LA students in a school affect the academic performance of students? Third, do these peer effects depend on the student's relative academic achievement within the school?
These questions are important given the possible differential effects that population and demographic changes may create. Policymakers and educators need to be better informed of such heterogeneity and whether the presence of immigrant children in schools may significantly harm the educational outcomes of particular groups of native children, even though overall negative effects on natives appear to be minimal. Finally, since LE students are more likely to be from Latin America, it is beneficial to attempt to address whether any effects associated with LE ability are misinterpreted as being due to the ethnicity of students.
We approach these questions using the value-added approach common in the literature. We address potential selectivity issues using a school-by-year fixed effects model. 4 We then estimate LE and LA student effects first by gender and second by race-black and white students. We also divide each of these four groups into three subgroups based on whether students fall into the top third, middle third, or bottom third of the prior achievement distribution in their grade within their school.
Our results provide evidence of heterogeneity in LE peer effects across gender, race, and achievement level. Specifically, we find on average no LE or LA student peer effects on girls. In contrast for boys, we find negative LE student peer effects in both reading and math but no LA student peer effects. Importantly, the negative LE effects on boys are concentrated in the top tercile of previous achievement. When we estimate our model separately for black and white students, we find no evidence of LE or LA peer effects in math. However, we do find evidence of heterogeneous LE and LA peer effects in reading although the LA estimates do not appear robust.
The overarching inference from our results is that LE and LA students generate either no peer effects on native students or negative peer effects that are economically insignificant (the largest estimated effect would result in a decrease of 0.01 of a standard deviation in test scores from a one standard deviation increase in LE peers). 5 However, noting heterogeneity in these effects across the achievement distribution, gender, and race is interesting and highlights how demographic change can affect subgroups of the population differently.
Literature review
There is a large literature on student academic performance and how it is influenced by innate ability, family, socioeconomic status, peers, neighborhoods, teachers, and schools. 6 Among these factors, the influence of peers, especially black peers and peers from lower socioeconomic backgrounds, has been evaluated extensively. 7 In general, these papers provide evidence of peer effects although the effects are typically small.
Within this literature of peer effects, our paper fits within a subgroup of studies that have focused on potential heterogeneity in peer effects based on ethnicity, socioeconomic status, and gender. For example, find that among black students, having a higher percentage of black schoolmates reduces achievement for black but not for white classmates. suggest that disproportionate exposure of initially high achieving black students in third grade to a high concentration of black peers explains a portion of the widening of the achievement gap between third and eighth grade. Angrist and Lang (2004) also find heterogeneous effects of Metco, a program that sends students from Boston schools to more upperclass suburban schools, on non-Metco students. Their findings suggest no effect on white students but modest negative effects on minority female students in the receiving schools. Bifulco et al. (2011) find that increases in the percent of classmates with a college-educated mother decrease the likelihood of dropping out and increase the likelihood of attending college.
Immigrants represent another subgroup that could negatively affect native students, possibly due to relatively low socioeconomic status or English language limitations. A growing literature considers the education effects of immigrants more generally while other studies focus specifically on immigrant peer effects on natives' achievement. For example, Hoxby (1998) and Borjas (2007) both look at whether immigrants crowd-out natives from slots in college and graduate programs. At the pre-college level, Betts and Fairlie (2003) provide some evidence of native flight to private schools in some metropolitan areas including Los Angeles. Santillano (2009) provides evidence of crowding out in North Carolina public schools, but he does not find evidence of heterogeneity of this effect across race. Also, more recently, low-skilled immigration to the USA has been linked to a reduction of native demand for public schools (Cascio and Lewis 2012) , improvement in native academic performance (McHenry 2015) , and an increase in the years of schooling completed by native students (McHenry 2015) .
Previous studies that focused on the effect of immigrants on the achievement of native students have found modest negative effects or no overall effect. For example, Jensen and Rasmussen (2011) consider the short-term impact of immigrant concentration in Denmark on natives' performance in math and reading, and they note significant negative effects in math using an IV strategy. Similarly, Ohinata and van Ours (2013) analyze how the share of immigrant children in the classroom affects the educational attainment of native Dutch children and find no significant effect in the short term. Both of these papers also test for heterogeneous effects of immigrant concentration by immigration status (natives versus immigrants), while we focus on possible heterogeneous effects among natives based on race and gender. Another paper that finds no evidence of immigrant peer effects is Geay et al. (2013) . They examine the influence of non-native English speakers in England on reading, writing, and mathematics exams at the end of primary school for native students in England.
Most of the aforementioned papers consider the short-term impacts of certain peers. However, longer term impacts have also been examined. For example, Gould et al. (2009) examine the long-term academic effect of immigrant concentration in elementary school in Israel on passing a high school matriculation exam. Their results suggest negative effects of higher immigrant concentration in elementary school. Betts (1998) also focuses on high school graduation by investigating whether immigrants affect the probability of high school graduation of American-born minorities. His results suggest strong negative effects of immigrant concentration on African Americans and Hispanics, although the effects on Hispanics are not robust to the exclusion of California. His results provide further motivation to consider heterogonous racial effects of immigrant peers on natives. With respect to the US context, there are also a number of papers investigating immigrant peer effects within a state. For example, Conger (2015) , using administrative data from Florida, finds no immigrant peer effects on high school achievement of natives and other immigrant students. 8 Another indirect way of estimating immigrant peer effects is by focusing on the subset of immigrant students with LE proficiency. One reason to concentrate on this subset of immigrants is that the specific channel is clear through which immigrants can negatively impact native students. By using different econometric approaches and studying different grades, Santillano (2009) and Uwaifo Oyelere (2014, 2012) both search for peer effects in North Carolina focused on this subset of immigrants. 9 Both papers find significant heterogeneity in the effects of LE students on natives. Santillano (2009) explores whether effects differ by prior achievement in math and reading. He reports negative effects among low achievers in math and positive effects among previously high achieving math students. Diette and Uwaifo Oyelere (2012) find no effect on average but find negative effects on native students in schools in cities and in those with a lower median share of LE students. In an extension, Diette and Uwaifo Oyelere (2014) considered the potential of heterogeneity across gender and race in the effect of LE students. They report no effects on white or female students on average but small negative effects on black students and male students. These results highlight potential heterogeneity in effects of LE students. Cho (2012) also focuses on students with LE proficiency or those classified as English language learners (ELLs) in the USA. Using a nationally representative sample, she examines the effect of ELL students on academic achievement in math and reading for non-ELL students in kindergarten and first grade. She finds negative effects for reading but not math when school fixed effects are included. She also finds that the negative effects are concentrated among females and individuals with low family income and that there is no effect on males or children from incomes above $25,000.
As mentioned above, one major difference between most of the earlier papers and this study is that we focus on investigating possible LE student effects and LA student effects across gender and race. While Diette and Uwaifo Oyelere (2014) consider LE student effects across gender and race, they do not examine LA student effects or heterogeneity across achievement levels. Similarly, while Santillano (2009) estimates average effects for all students within an achievement group, he does not consider effects separately by race or gender. Moreover, although Cho (2012) considers gender effects, she employs a different identification strategy in which younger children are the focus. Specifically, Cho (2012) makes use of school, grade, and child fixed effects to identify the impact of exposure to ELL on test scores. 10
Data
For this study, we make use of North Carolina state administrative records on students. 11 In our analyses, we only use data from 1998 to 2006. We select these years of data because they have consistent information on key variables across time. In particular, the free lunch variable, which is not available in the data from earlier years, serves as a proxy for the income level and economic condition of a student's family. Similarly, the variable LE is redefined in 2007. This change makes it difficult to consistently identify LE students after 2006. To identify native students, the focus of our analysis, we only include students who have never been identified as LE at any point in their third through eighth grade career. This method of identifying native students has clear limitations. Specifically, it includes immigrant children who do not get identified as LE and excludes those who are native but may get classified as LE. 12 We also limit the analysis to the native students who are in fourth through eighth grade classified as either white or black. 13 We define the share of LE students in their grade as the share of peers who are currently classified as LE. We measure LE shares at the grade level instead of the classroom level because classroom composition is endogenous. An investigation of possible peer effects of current LE students on native student performance is appropriate for testing the hypothesis that LE proficiency is the potential mechanism for influencing native student academic achievement. We define LA student shares as the share of students who identify their ethnicity as Hispanic within a grade.
We choose to focus on North Carolina because North Carolina is one of the many states to have recently eyed a tougher stance against illegal immigration in response to a rising immigrant population. Between 1990 and 2000, North Carolina ranked the highest among all states in the change in its immigrant population. North Carolina's foreign-born population in 1990 of just 1 % rose to 7 % by 2008, and currently, children in immigrant families as a share of all children in the state lie at 18 %. Moreover, according to 2013 data, as reported by the Migration Policy Institute, North Carolina has about 102,300 ELLs in K-12 grade, the eighth highest in the country. The largest proportion of immigrants in North Carolina are from Mexico (about 41 %). Moreover, 60 % of immigrants (less than 14 years) in North Carolina currently are from Latin American (CPS 2014).
Descriptive statistics
In Table 1 , we summarize the mean and standard deviation of the shares of LE and LA students that native students have in their grade within their school as well as the mean z-scores in both math and reading. 14 These means are presented first for all students in the sample, then for males, female, blacks, and whites, respectively.
On average, LE students represent 2.7 % of the peers for native students in North Carolina in fourth through eighth grade. Students identified as Hispanic comprise 4.9 % of peers for native students. While there are no differences in the peer composition by gender, black students have a slightly higher average share of LE and LA students in their grades in their schools than their white counterparts (3.2 % compared to 2.5 % for LE and 5.8 % and 4.5 %, respectively, for LA). We find that boys and girls have similar average z-scores in math, but girls outperform boys by 0.15 of a standard deviation in reading. In addition, we report the significant black-white achievement gap that exists in North Carolina public schools for both math and reading. Table 2 summarizes the distribution of students first by gender and then by race within the math and reading z-score distribution within their schools and grades. Over 46 % of black students are in the bottom tercile of z-scores within their schools in both subjects. In contrast, over 41 % of white students are in the top third in both math and reading within their schools. 15 The statistics in Tables 1 and 2 highlight the racial academic achievement gap and the importance of disentangling the potential effects of LE or LA students on black and white native students separately and across the achievement distribution within a school.
Methodology
We perform the analysis using a traditional value-added model where current academic achievement is a function of previous academic achievement as well as other inputs into the education production function. This model in its basic form can be represented by Eq. (1).
In Eq. (1), Z igst is the z-score in math (or reading) for student i in grade g and school s in time period t. Z i tÀ1 ð Þ captures an individual's achievement in the same subject in the prior period, period t−1. In the standard value-added model, this variable is intended to control for the students' knowledge, skills, and ability at the start of the school year. LE gst is the LE students' share of the student population in grade g in school s in time period t. LA gst is the share of Latino students of the student population in grade g in school s in time period t.
In Eq. (1), X is a matrix of individual characteristics that includes an indicator for being female in the estimates for black or white students and an indicator for being a black student in estimates for female or male students. X also includes indicators of parent education level and if the student was ever eligible for free or reduced price lunch-a proxy for family socioeconomic status. 16 S is a vector of grade level variables that may affect achievement. These include the number of students in the grade and the percent of the grade ever eligible for free or reduced price lunch. In specifications with the share of Latino students, we include the share of American Indian, Asian, and Multiracial students. We also include time fixed effects, ρ t , grade level fixed effects, σ g , and school-by-year fixed effects, α st , in the model. In each model, the standard errors are corrected for heteroskedasticity and are clustered at the school-grade-year level.
Given the non-random selection into schools, an ordinary least squares (OLS) estimation of potential peer effect for Eq. (1) will lead to biased estimates. To address this potential problem in our analysis, Eq. (1) includes α st -school-by-year fixed effects. While there are a number of methods used in the literature to deal with issues of selectivity and endogeneity, we choose this approach as it addresses the problem of bias arising from unobservables over time. 17 This approach allows us to identify the impact of LE and LA shares on natives' achievement because though the total number of LE and LA students in a school at a particular time is non-random, within the school, the number of LE and LA students in a specific grade at time t is plausibly due to random Notes: Students are divided into terciles for math and reading based on their performance in the same subject in the prior year relative to their peers within their grade within their school factors. Hence, potential endogeneity is overcome by identifying impacts across grades at a particular point in time. We estimate our empirical model using this specification by gender and for black and white students for both math and reading. Given the significant correlation between the share of the LE students and Latino students in North Carolina schools, we worry about potential multicollinearity bias in both estimated coefficients when we include both LE shares and LA shares in the same equation. To attenuate our concerns, we first estimate a specification that excludes the LA share and then a specification that excludes the LE share. Finally, we estimate the full model specification including both LE and LA shares-as represented in Eq. (1). We include a test of joint significance in result table for this specification. Comparing estimated effects of LE and LA shares using the aforementioned specifications allows us to detect multicollinearity-related issues as estimated effects that will vary erratically across specifications if this is the case. Despite the potential limitations of a specification with both LE and LA shares, including both allows us to examine whether estimated peer effects of LA students change once a control for the share of LE students is added.
Second, we repeat the analysis examining potential heterogeneous LE and LA student peer effects across the achievement distribution within a school. We divide students into thirds (top third, middle third, and bottom third) based on their rankings in the school on the relevant standardized test in the previous year. Running separate regressions by achievement level is especially important because the quality of education may vary systematically by achievement level within schools given the prevalence of tracking systems in many US public schools. Moreover, by looking at these subgroups, we can avoid constraining the school-by-year and grade fixed effects for these various groups to be equal. We restrict our analysis sample to black and white students. 18 In particular, we are interested in the estimates of β 1 and β 2 in Eq. (1) for female, male, black, and white students. We hypothesize that the negative effect of LE students noted in Diette and Uwaifo Oyelere (2014) stems from language barriers and is not a reflection of some negative peer effect of LA students in North Carolina. Table 3 summarizes the results of 12 regression estimations by gender for math and reading. 19 The student's z-scores in the relevant subject for the current year serve as our dependent variable. The table is divided into three panels. Panel A contains estimates of the effect of LE students in specifications that do not control for the ethnicity of peers. Panel B contains estimates of LA student effects without controlling for the share of LE students in the grade. Panel C reports estimates of the specification where both LE and LA student shares are included and the p value of a test of the joint significance of the LE and LA shares.
Results

Results by gender
In Table 3 , we note no significant negative effect of either LE or LA students in math. Results in column (3) suggest no LE or LA peer effects on females in reading. In contrast, in column (4), we find evidence of negative LE peer effects for males (panel A), and while both LE and LA shares come out insignificant in panel C, LE and LA shares are jointly significant. 20 The negative effect of LE students on boys is consistent with some prior research. For example, Legewie and DiPrete (2012) use data from Germany and argue that boys are more sensitive than girls to school resources. In this scenario, native boys' performance may suffer if the teacher has to devote more time to LE students, while girls may be better at adjusting to a decrease in supervision or teacher interaction. Next, we search for heterogeneity in the impact of LE students between black and white students.
Heterogeneity across race
The approach to examining potential heterogeneous effects of LE or LA students by race parallels our approach to gender differences. In Table 4 , we summarize the results estimated by race for both math and reading achievement. Once again, the results for math suggest no evidence of negative LE or LA peer effects for either black or white students. In panel C for reading, while we find some evidence of negative LE student effects but no LA student effects for black students, the LE and LA estimates are not jointly significant which suggests this LE result is not robust and is likely spurious. 21 In contrast, among white students, we find no LE student effects but some evidence of negative LA student effects. This effect disappears when we control for the share of LE students (panel C). The LA effect does not appear to be robust given that in panel C, both the LE and LA effects are not jointly significant, and the LA effect is also not individually significant.
Finding racial heterogeneity is consistent with prior work on peer effects. find that the presence of more black peers has a detrimental effect on the Notes: The specification in panel A includes the share of limited English students, but not the racial composition of the student's peers. Panel B reports the specification that includes the racial composition of the student's peers, but not the share of limited English students. Panel C includes both the share of limited English and the racial composition of their peers. This table summarizes the estimates of the impact of LE shares and share of Latino peers on test scores from 12 separate estimations using school-by-year fixed effects. In all specifications, we control for the previous year z-score for the same subject of the dependent variable, own race, indicators for parent education level, indicators for free or reduced price lunch for the student, year fixed effects, grade fixed effects, share of peers in the grade eligible for free or reduced price lunch, and number of students in the grade. The estimated coefficients for all variables are available upon request. Robust clustered standard errors in parentheses and clustered at the school-year grade level ***p < 0.01; **p < 0.05; *p < 0.10 achievement of black students in Texas, while they note no effect on white students. A similar finding was made by Angrist and Lang (2004) when they looked at the impact of Metco on students in the receiving districts. They find little evidence that white students are affected, but black students appear more sensitive to the change. These authors provide various possible explanations for their finding, drawing on literature that suggests behavioral, social, and peer culture differences and the "acting white" phenomena (see Fryer (2006 Fryer ( , 2010 for a discussion of some of these views).
While the results in Tables 3 and 4 suggest some negative LE student effects, consistent with Uwaifo Oyelere (2014, 2012) , it is important to emphasize that these effects are not of magnitudes that will raise policy concerns. The largest estimated coefficient for the LE student share is −0.128, the effect on black students in reading from Table 4 , panel C in column (3). This coefficient predicts that a 10 % increase in LE student shares would be associated with a decline in reading scores of 0.013 standard deviation-an incredibly small change in performance. The results in Tables 3 and  4 also provide no consistent evidence that black and male students, the two groups who have small negative LE peer effects in reading, are impacted by LA peers. This suggests that if we hold the number of students with limited language skills constant, an increase in LA students in the classroom will on average have no effect on the performance of black or male native students. Therefore, LE students negatively affect natives in the classroom due to LE language skills and not racial or ethnic difference. As suggested in Section 6.1, a teacher likely has to dedicate more time to students with LE skills and as a result substitutes resources away from other students. This effect could operate through primary classroom teachers or teacher aids redistributing their limited time across students. (2012), we test for differential effects of LE and LA peers across the achievement distribution, but here, we examine differences by gender and race. We divide male and female students into terciles based on their previous year performance in either math or reading compared to their peers in their school. 22 We then estimate our value-added model with school-by-year fixed effects for each group. Table 5 provides estimates of peer effects on natives in math from 18 different regressions (9 regressions on females and 9 on males), while Table 6 does the same with reading scores. Table 7 reports the results when we run separate regressions for black and white students by math achievement tercile, and Table 8 reports the results by reading achievement tercile. The rows of the tables follow the identical format used in Tables 3 and 4 . The results in Table 5 provide evidence of the importance of looking within the achievement distribution. While on average we still find no LE or LA student effects on females, the results suggest that when we look at the top, middle, and bottom terciles, negative peer effects of LE students exist for males in the top tercile in math. In Table 6 , we still find no evidence of an effect of LE or LA students on female students in reading. For male students, we find that the previous negative effect of LE student shares on male reading performance reported in Table 3 is concentrated solely in the top tercile of the achievement distribution. It is also worth highlighting that though the magnitude of the effect is larger than the estimates in Table 3 , the economic significance is still negligible. With respect to potential LA effects, Table 6 confirms the results in Table 3 that LA students do not create negative peer effects on native's performance in reading across gender or terciles.
In Tables 7 and 8 , we turn our attention to investigating heterogeneity across terciles by race. Table 7 summarizes the results for math, and Table 8 summarizes the results for reading.
In Table 4 , we noted no LE or LA peer effects on math performance for both black and white students, and our analysis summarized in Table 7 also suggests no effects within terciles of prior performance in math.
In Table 4 , we reported negative effects on reading for LE students on black students in the specification that includes both LE and LA student shares. Table 8 provides evidence of significant heterogeneity in the impact of LE students on performance in reading across race and the achievement distribution. These results suggest that the negative LE share effects on black students are concentrated both at the top and the bottom of the achievement distribution within the school. However, there is more robust evidence for LE effects on black students in the bottom tercile given significant LE effects are noted in both specifications (with or without controlling for LA shares). Moreover, while in the top tercile, we note a negative effect in panel C, the test of significance of the LE and LA estimates is not jointly significant. In addition, we find some evidence of negative LA effects at the bottom tercile (panel B), but this effect does not appear robust and is insignificant in the specification that also includes the share of LE students (panel C). In all specifications, we control for the previous year z-score in reading, own gender, indicators for parent education level, indicators for free or reduced price lunch for the student, year fixed effects, grade fixed effects, share of peers in the grade eligible for free or reduced price lunch, and number of students in the grade. Setup of panels A, B, and C is same as Table 3 . The estimated coefficients for all variables are available upon request. Robust clustered standard errors in parentheses ***p < 0.01; **p < 0.05; *p < 0.10
In Table 4 , we also reported some evidence of negative effects of LA student shares on white students in reading but no effects of having LE peers. However, when we look across terciles (Table 8) , our results provide more consistent evidence of negative LE effects in the top tercile. We also note a positive effect in the middle tercile (this is only in the specification with both LE and LA student shares). The positive effect of LE students seems odd and should be treated cautiously given the potential collinearity issues with this specification highlighted above. Moreover, the estimated coefficient on LA student share is negative and of the same magnitude as the LE effect which points to issues of multicollinearity in this specification. The LE and LA estimates are also not jointly significant-further evidence that these estimates in column (5) are not consistent.
Overall, the results above suggest significant heterogeneity across race by tercile. The negative effect of LE and LA student shares is jointly significant for white students but not for black students in the top tercile. The negative effects on males and white students in the top tercile in reading and on males in the top tercile in math are consistent with a story of possible teacher resource constraint effects. This means that the increase in the share of LE students may lead teachers to focus more on low-performing students and less on the students who rank at the top of their schools. However, finding negative effects in reading in the bottom tercile for black students may suggest the shift in resources is not to the low-performing students in reading in general but to LE students specifically. The differential results by gender are consistent with recent findings suggesting that males are more sensitive to school quality than females (Autor et al. 2016) . These results also indicate the need to go beyond looking at just average effects when investigating peer effects. If we did not look within the achievement distribution, our conclusion would have been that LE students have no effect in math or on white native students, and we would have missed the differential effects across the achievement distribution.
Conclusions
In this paper, we focus on three basic questions: first, do significant shares of LE students in a school affect the academic performance of boys and girls or black and white students differently? Second, does the share of LA students in a school affect the academic performance of boys and girls or black and white students? Third, are the gender and racial differences in LE and LA peer effects, if any, distributed differently within the achievement distribution?
We address our three questions within the value-added model approach while controlling for the potential endogeneity of our variables of interest by using a school-byyear fixed effects method. Our findings show that on average, LE student shares have no effect on girls both in math and reading but have significant negative effects on the test performance of boys in the top of the achievement distribution in math and reading. In reading, we also find potential negative effects on black students in the top tercile and stronger evidence of negative effects in the bottom tercile of the achievement distribution, but no effects in math. For white students, we find negative LE peer effects in reading only in the top third of the achievement distribution. With respect to LA peer effects, though we find some evidence of negative LA peer effects on white students in reading, these effects are not robust to controlling for LE shares. Given these estimates show signs of multicollinearity and fail a joint significant test, we do not put much emphasis on these results. Similarly, we also find some evidence of negative LA peer effects on black students in the bottom third of the achievement distribution, but this effect is also not robust to controlling for LE shares. 23 It is important to mention that our identification strategy may have some limitations. Our school-by-year fixed effect model assumes that there is no selection across grades within a school at a given point in time. Such an assumption, though consistent with what we know about North Carolina and the public school system in the USA in general, may not always be valid. Furthermore, all our estimates in panel C of Tables 3, 4, 5, 6, 7 , and 8 may be less precisely estimated given the correlation between LE student shares and LA student shares. Finally, because we are identifying our effects solely over variation across grade, variation is limited, which could lead to wrongly failing to reject the null of no effects.
Why are these results important? First, these results provide some evidence that increased exposure to LE students does create very small, negative peer effects and that these effects are not homogenous within the population. Our results suggest boys on average are affected negatively by LE student shares while girls are not, though the effect is not substantial. Our finding contrasts with that of Angrist and Lang (2004) who find negative peer effects on girls but not on boys from the METCO program in Massachusetts. The apparent differences in who is impacted by increased exposure to disadvantaged peers underscore the need not to generalize the findings for North Carolina to other states. Further, the presence of heterogeneous effects in our study provides evidence in support of looking for peer effects across race, gender, and achievement levels. Our results are also important because they highlight that individuals with LA heritage do not create negative peer effects on native students. Instead, it is the language deficit that may come with some immigrants that can lead to small negative impacts. Hence, our findings become useful for policy makers because they emphasize the need to focus more on initiatives or programs that would aid faster English language skill development in children who are ELLs. In addition, the provision of extra resources to schools with ELL students are not adequate to prevent a negative externality, no matter how small on other students. Our results also underscore the limitation of other estimation approaches and the importance of controlling for across school unobservables and possibly within school unobservables over time. As highlighted in our results, alternative approaches and estimates that do not accounting for these unobservables may be biased.
Endnotes 1 While data from the Census Bureau show immigrants from Latin America and the Caribbean are 54 % of all immigrants, they form a higher proportion of recent immigrants driven by the significant increase in undocumented immigrants since 1980. In 1970 (among those 5 and older), 70 % of immigrants spoke a language other than English; this has risen to 85 % by 2012. More than half of the immigrants from Mexico and El Salvador age 5 and over speak English less than "very well." This contrasts to just 30 % for immigrants from Africa and 28 % from Europe (Current Population Survey 2012). On average, 61 % of immigrants from Latin America and Caribbean speak English less than well. 16 We do not use the yearly response of students to the question of if they are eligible for the free lunch or reduced lunch program given the noted trend that older kids are less likely to complete the eligibility form. likely due to potential stigma. We use these variables to capture family income levels which are also potentially important variables that affect achievement. Parent education is the highest level of education of either parent and it is a series of indicator variables for did not complete high school, some college, BA graduate, schooling beyond a BA with high school graduate as the reference group. 17 Two other potential methods are including school level fixed effects and individual level effects. School level fixed effects could still potentially create biased estimates of our variables of interest in an analysis that combines data over time. In particular, estimated effects could still be biased if there are time varying unobservables within a school that are correlated with LE shares and also students' achievements. Individual level fixed effects is another possible approach. The strength of this methodology is that we are comparing how an individual's achievement responds to changing shares of LE and LA students. The challenge with individual fixed effects is that estimated effects could still be biased. This scenario is possible if there are time varying unobservables an individual faces that are correlated with the share of LE or LA students and are also correlated with achievement. Diette and Uwaifo Oyelere (2012) provide examples of these potential unobservables including parental effort. In addition, in a short panel with lagged variables individual fixed effects estimates will be inconsistent. 18 By restricting our sample to just black and whites, our estimates for specifications similar to Diette and Uwaifo Oyelere (2014) may differ as they utilize the unrestricted sample of non-LE students. 19 Full regression outputs with all coefficient estimates are available on request. 20 Our results are similar to Diette and Uwaifo Oyelere (2014) who also find no LE effects for females and LE effects for males in reading. Slight differences in estimates are expected given as noted above, we use a restricted sample of just black and white student in contrast to the other paper uses an unrestricted sample. 21 Notice that when we include both LE and LA shares separately (column (3) panel A and B), no significant effects are noted. 22 Diette and Uwaifo Oyelere (2014) divide into top 25 %, bottom 25 %, and middle 50 % based on performance ranking in grade across schools. We also explore dividing students based on their performance ranking across all students in their grade across schools, but we divide into terciles to be consistent with this paper and get similar results. 23 It is important to highlight that even when we find negative and significant LA and LE estimates, magnitudes are extremely small based on traditional effect sizes.
